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• The Human Gut microbiome has over 1,000 
species of bacteria. Understanding the different 
types of molecules, proteins, and enzymes 
produced by these bacteria can help us:
• Resolve why different people have different 
responsesto the same drug
• Unravel how certain nutrients and 
chemicals can be turned into toxic 
byproducts by the bacteria in the gut
• Create more effective treatments for 
diseases such as Inflammatory Bowel 
Disease (IBD)
• My project focused on a type of enzymes 
produced by gut bacteria called Azoreductases. 
These enzymes break down various dyes found 
in food, cosmetics, textiles, and paints and the 
byproducts can often be toxic for the body. 
Azoreductases are also responsible for activating 
certain drugs that treat Inflammatory Bowel 
Disease.
• My overall research question was: Do 
Azoreductases from different bacterial species 
exhibit different levels of activity for dyes, and 
if so, why do these differences arise?
• Tested azoreductases from 3 different bacteria:
• E. coli azoreductase (EcAzoR), K. pneumoniae Azoreductase (KpAzoR), C. 
marseille azoreductase (CmAzoR)
• Used 4 different dyes that varied in their structure and size















































































































AzoR Catalytic Efficiencies for Brilliant Black
• Results showed that 
the Azoreductases 
from different bacterial 
species did exhibit 
different levels of 
activity towards the 
different dyes. 
• This result is significant 
because it suggests 
structural and 
functional diversity of 
Azoreductases in the 
human microbiome, 
and by understanding 
these differences we 
can better understand 
how our bodies 
interact with dyes and 
drugs processed by 
these enzymes 
